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Abstract

Performing monotonic triaxial tests on gravelly soils and knowledge about their behaviors are prerequisite actions design of cyclic strength and
dynamic tests as well as results interpretations. For example, maximum excess pore pressure at failure state and corresponding deviatoric stress are
respectively useful in analysis of generated excess pore pressure and adopting cyclic stress ratio in cyclic strength tests over gravelly materials.
Maximum monotonic strength is used in selection of induced anisotropy ratios before dynamic testing. Moreover, for saturation collapse test of
rockfill material, selection of the level of shear stress in dry-saturated is required dry monotonic tests. During 1994 to 2017, 150 large monotonic
triaxial tests are carried out on high compacted rockfill materials and engineering filling under drained and untrained conditions. Mechanical behavior
of engineering filling and rockfill materials is depended on mineral composition, grain size distribution, drainage conditions, ranges of confining
pressures, particle breakage index, size and shape of grain. Due to similarity of materials behavior with same characteristics, especially about the
effect of particle size distribution and confining pressure, assessment of previously obtained results is very useful.
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Fig. 3 Definition of maximum deviatoric stress, residual deviatoric
stress, minimum excess pore water pressure, minimum volumetric
stress for specimen under low confining pressure [14]
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Fig. 4 Stress path curves for material under CU test, [14]
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Fig. 5 Variation of q/()'3 versus confining pressure under CU test, (a) coarse grain soil material, (b) Fine grain soil materials
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Fig. 6 Variation of excess pore water pressure versus confining pressure under CU test, [14]

[VF] wlop, S dlas (o wls iy S5 amlas (W CU yge5l gl 6l soiiSagame (25 ply 10 sloyim Ol Hlad adlol ol s & Y

Ol 0 4 cool suds svalie cleglie JSw olejl Cow (5y97me
oy §) S8 St abind (sloji> Ll Lid 6ol Cos dadiges
5 JS i gloyi> O jlas ailol azse b Gyl 51 YL oyl [YY] o
oS 2l a 385 il b ) oolind b B8 A5 e
JE Rl sl s csle s s (MES) T pledosss
el glog S oy s ol aiea @lae [YY] ol Slosl gl
5,5 4,55 xS o (EL. 310 masl) b,yo zbaw 51¥Y - 515 01, S5

op 0 LB TU polie S )5k 4 45 ams oo ol ) oz ol
b iy MU Jaie iSlas o PhYD §I iSess Swl oS o PViyh
YV 55 9 (CH.260) Y8+ 5lis ,o) </YY 5l TU (puiman .Cal +/AA
El. 5 CH.260 ,o) /Y sgo> 4 (EL. 310 masl) U5 zlw 5l e
IVF] b o i3580 (230 masl

Pan G5 5 J5 S SISl 43313 ol skl 1 -5
3 oS dgaze S plp yo SKlasl agly Slass A 5 Y gl SIS
s g JS i bl gl sy ST ol i sl s S
Silasl aygly @l V IS @illae a5 o lii |, CU fyaejl mls se
Y L,® A 5 eS oY MM Sl asdS as s b land slaaiges
IXY 51 G <Y MM S 51 aisds a0 b diged yudis polie ol
5l annds as o b laid diges JS i SKlaol asgly Jlade iSTlas
Feo 5l i Yoo KPA 555 saiiSagame (255 glp 2V 5 +/Y mm Sl

sl a0 YO 905 A+ + KPA 00isSdg0mme 25 glp g 4550
Slard dged onls Li2Se )y SKasl a4l Ol sy aals A S 5yllas
E O W e R T NG IVAR SISV 1111 RSV PTOR RV
S5l aindS oo b jlans diged cad oiSe ) Slavl aygly ol s
yebi polie 5l iy oS Conl 4z 0 Ye-FO 0 VYY1 o -/Y MM

2 Masjed-E-Soleyman

mm I 51 asds ss o b jlaas mlas ;o a5 awy oo Sl 4 13

e (0, ] ) a5 iy Jlasl Sl AT 51 a5 Y
aoy bjlans mlas gl a5 Jhse ;0 sl (Sen Jl> den 0 Y
s 3l it o Jlas] VY 51 iy /Y MM S 51 az2iS
o ialel sl oin S 38,0 Sl 5 o digas SideenS
LS 55 S Ygame e oS [V 57 ] sl bl 3l
Ao ;o Ll bl saiiSsgame (i ciai jl S ayl [Y157+] SR
b Jleel &ypo 55 VY 5l i /Y MM S 51 42835 a0 b lacs
5 SR S 25 (VY] VS Q0 € 1) e Canslie @2 s
o s O Oy = IV sl S 555 Sl <180 b +IFY s
SYY STas b SR (i Glaen zd it e Jlesl (g0 (S
e & oad 58 e ) ey S 5 el 65 5 055 s
50 b aly JyuS a5 0gd 0 el ol sl Ko pss ol

il oSee 25 S slagtales]

o @l g0 ol HLis aslsl Ol i g (gaedils J1 -0
oSS B gdxo
b 25 sl (Upa ) @loyis O Jled a@ilal ol £ IS
@S Glp eamSogamme 5 plp 0 (qpeak) Sl i Sl
o0 bl slodiges slp Ll GG 5l aas oo ylii |, CU (g0l
Sloyi> Ol jlas aslol ol JAY 5l xS /Y mm Sl ansds
JXY Gl G 1Y MM Sl aiidS as o b el slediged gl
a8 sose U [ O s g o 0)lgen sloji> O L il
8, ol e el ] e suiiSsgame L5 LinliEl b g eog )
o laiges o (loyi Ul s wlal Sl oliee S 5l pslie

! Cyclic Stress Ratio

IAY VFeoo Qlawsll TV (oly o Lol oY o )lols cu20 e 0590 «(ySumo pole g losis b owaige



Ceodbw ¢ Flox y by ylac (g aiold ool yuddd (g SiS f*‘s{l)i‘sllﬁi S gi g9 90 (5 )9F0dw GL“O}“}T TS o ousSogame i g (guduaile il

Y KQICM2 5 i 00isSogame 25 40 g JS i > odas polie s Judog g ioleyl baylys Gbesl I el S 25 SlSas! aygl;
Slalisde LB glails ceSa Jles Vo KGIeM? saiSsgame S agly JAY jieS /Y MM SIS asds ws o b et wlas ¢y
g o 51 eS Y KgIemM? sanSsgame 25 B Fge 5 el Skl

oz K dus 4wt ;0 (DIL) caws sl 5 (CIL) 55 50 50 (TU) (loji T jLid adlasl cens «(Phiyh) S 881 (55 s (PVIYN) S (s090e (25 Cos Y Jgu>
[v¥] MES

Table 1 Ratio of total vertical stress (Pv/yh), ratio of total horizontal stress (Ph/yh), ratio of excess pore water pressure (ru) in center line (C/L), down
stream (D/L) in core of MES rockfill dam [23]

PV/’)/h Ph/Pv ).5\» Ru ru PV/’)/h Ph/Pv )_5\» ru
GARI 0D G (i s xR GRS ST (8 5w

CH EL Core Core  Core Core  Core Core  Core Core  Core Core  Core Core  Core Core
(m) (masl) (C/L) (D/L) (C/lL) (D/L) (C/lL) (D/L) (C/lL)y (D/L) (C/L) (D/L) (C/L) (D/L) (ClL)y (DIL)

160 280 0.67 066 0967 0992 081 078 061 062 071 072 097 095 064 0.67

160 310 0.59 0.749 0.44 0.36 0.61 0.89 0.43

260 230 0.68 0.78 1.035 0.849 0.83 0.82 0.65 0.7 0.71 0.79 1.03 0.85 0.68 0.73

260 270 0.6 065 0913 0971 088 08 059 063 066 069 091 094 063 0.68

260 310 0.46 0.4 0.32 0.53 0.4

360 280 0.65 0.66 099 0885 0.84 0.83 0.56 0.59 0.65 0.69 0.96 0.9 0.61 0.63

360 310 0.6 0.646 0.49 0.41 0.65 0.65 0.47

430 310 0.62 0.635 0.38 0.34 0.64 0.61 0.36
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Fig. 7 Variation of friction angle (for total stress condition) versus confining pressure under CU test, (a) coarse grain soil material, (b) fine grain soil
materials [14]
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Fig. 8 Variation of friction angle (for effective stress) versus confining pressure under CU test, (a) coarse grain soil material, (b) fine grain soil

materials [14]
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Fig. 10 Variation of friction angle versus confining pressure in blasted
rockfill materials under CD condition
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Fig. 9 Effect of particle size on friction angle of conglomerate materials
versus confining pressure
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